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) PYRIDINE DERIVATIVES AND THEIR SALTS, AND INSECTICIDAL/ACARICIDAL AGENT CONTAINING

THE SAME AS ACTIVE INGREDIENT.

@ This invention relates to new pyridine derivatives represented by general formula (I) and their salts, and also
an insecticidal/acaricidal agent containing the same as the active ingredient. In said formula, R! represents a C;
to Cao straight-chain, branched or cyclic alkyl, alkenyl or alkynyl group which may be substituted by a
substituent containing halogen, oxygen, sulfur or nitrogen; R? represents a C; to Ce straight-chain, branched or
cyclic alkyl, alkeny! or alkynyl group, provided that R' has at least four carbon atoms in total, R' is different from
R2, and part of R' and R? are each methylene and together form a G4 to Cs cyclic structure; and R?® represents
hydrogen or a C1 to Cs straight-chain or branched alky! group.
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A PYRIDINE DERIVATIVE AND SALTS THEREOF AS WELL AS INSECTICIDAL-ACARICIDAL AGENT
COMPRISING THE PYRIDINE DERIVATIVE OR SALT THEREOF AS THE EFFECTIVE INGREDIENT

Field of technology

The present invention relates to a pyridine derivative and salts thereof having strong insecticidal-
acaricidal activity as well as to an insecticidal-acaricidal agent comprising the said pyridine derivative or a
salt thereof as the effective ingredient.

Background technology

Various kinds of insecticidal-acaricidal agents are hitherto under use for the elimination of the pests on
agricultural crops and horticultural crops, control of unsanitary pests and so on and typical ones include
chlorine-based ones, organic phosphorus-based ones, carbamate-based ones, pyrethroid-based ones and
the like.

These chemicals, however, are causing problems in safety such as retentiveness, accumulativeness
and the like and problems of environmental pollution as well as problems of drug resistance and so on.

Accordingly, it is desired to develop a substance free from the above mentioned problems and still
having strong insecticidal-acaricidal activity.

Known pyridine derivativgs include, for example, those described below but each of them is not
described at all relative to the application as an agricultural chemical.

CH2CH2CH2CH3

N CH2CHa

(Chemical Abstracts, 65, 10556f, 1966; Collection Czech. Chem. Commun., 31, 3008, 1966)
CHs

N ) ?HCH20H=CH2
CHoCH=CH,

(Chemical Abstracts, 8_5 32850y, 1976; Japanese Patent Kokai 50-129571)
t-Bu
N t-Bu
(Chemical Abstracts, @, 155997n, 1984; J.0.C., @ 1338, 1984)

CHa

N fHCHzCHz
CHa
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(Chemical Abstracts, 109, 6426j, 1988; EP 253681)

And, according to Chemical Abstracts, 109, 6426j, 1948 and Journal of Economic Entomology, 41, 988,
1948, 4-n-amyi pyridine and 4-(5-nonyl) pyridine were tested against cabbage maggot (Hylemya brassicae)
as a kind of hanabae but no activity was recognized. .

Disclosure of the invention

The present invention provides (1) a pyridine derivative represented by the general formula (l)

R2
/

« o o e (I)
T

—{

RS

[in the formula, R! denotes a straight-chain or branched alkyl group of 2 to 20 carbons and the carbons of
the alky! chain in R! can be substituted with the following substituent groups at any position, in any number
and in any combination where the direction of bonding is also non-limitative.

{in which
X is a halogen and denotes a fluorine, chlorine, bromine or iodine and X' denotes a hydrogen or a halogen),

(in

(in which Ré denotes a hydrogen or an alky! group of 1 to 4 carbons)

=0

-2
~

 (in

which R’ denotes a hydrogen or an alkyl group of 1 to 4 carbons) and =N-O-. and, the hydrogen at the
carbon terminal of R' can be replaced with the following substituent group. Cycloalkyl group of 3 to 16
carbons, cycloalky! group of 3 to 16 carbons substituted by any number of alkyl, alkenyl, alkynyl groups of
1 to 6 carbons or halogens (incidentally, these cyclic rings can be a bicyclo ring or tricyclo ring),
cycloalkenyl group of 3 to 16 carbons, cycloalkenyl group of 3 to 16 carbons substituted by any number of
alkyi, alkenyl, alkynyl groups of 1 to 8 carbons or halogens (incidentally, these cyclic rings can be a bicyclo
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ring or a tricyclo ring), cyclic ether and cyclic thioether (a plural number of ethers can be included), halogen
or trihalomethyl group. R? denotes a straight-chain or branched alky! group, alkenyl group or alkynyl group
of 2 to 6 carbons, cycloalkyl group of 3 to 6 carbons or straight-chain or branched alkyl group, alkeny!
group or alkynyl group of 1 to 6 carbons substituted with a cycloalkyl-group of 3 to 6 carbons. Incidentally,
however, the total number of carbons in Ry is at least 4 and R' and R2 ars not the same ones. And, a part
of R' and R2 each can be a methylene group forming a cyclic structure. In this case, the ring has a size of
4 to 8 carbons. R® denotes a hydrogen or a straight-chain or branched alkyl group of 1 to 6 carbons.] and a
salt thereof, and (2) an insecticidal-acaricidal agent comprising, as the effective ingredient, a pyridine
derivative represented by the general formula

R2

N R*
ceeee (I)

R3

{in the formula, R! denotes a straight-chain or branched alkyl group of 2 to 20 carbons and the carbons of
the alkyl chain in R' can be substituted with the following substituent groups at any position, in any number
and in any combination where the direction of bonding is also non-limitative.

-C~-
1

Xl

(in which X is a halogen and denotes a fluorine, chlorine, bromine or iodine and X' denotes a hydrogen or a
halogen),

R
)

—C:(‘:_
.RS

(in which R* and RS each denote a hydrogen or an alkyl group of 1 to 4 carbons)

i
-c=C-, -0-, -S-, =C=, -N-
R

(in which R® denotes a hydrogen or an alkyl group of 1 to 4 carbons),

y-&-
R7

(in which R7 denotes a hydrogen or an alkyl group of 1 to 4 carbons) and =N-O-. And, the hydrogen at the
carbon terminal of R' can be replaced with the following substituent group. Cycloalkyl group of 3 to 16
carbons, cycloalkyl group of 3 to 16 carbons substituted by any number of alkyl, alkenyl, alkynyl groups of
1 to 6 carbons or halogens (incidentally, these cyclic rings can be a bicyclo ring or tricyclo ring),
cycloalkeny! group of 3 to 16 carbons, cycloalkenyl group of 3 to 16 carbons substituted by any number of
alkyl, alkenyl, alkynyl groups of 1 to & carbons or halogens (incidentally, these cycli¢ rings can be a bicyclo
ring or tricyclo ring), cyclic ether and cyclic thioether (a plural number of ethers can be included), halogen

4
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or trihalomethy! group. R? denotes a straight-chain or branched alkyl group, alkenyl group or atkynyl group
of 2 to 6 carbons, cycloalkyl group of 3 to 6 carbons or straight-chain or branched alkyl group, alkeny!
group or alkynyl group of 3 to 6 carbons. Incidentally, however, the total number of carbons in Ry is at least
4 and R' and R? are not the same ones. And, a part of R' and R? each can be a methylene group forming
a cyclic structure. In this case, the ring has a size of 4 to 8 carbons. R2® denotes a hydrogen or a straight-
chain or branched alky! group of 1 to 6 carbons.] or a salt thereof.

Accordingly, the inventors have continued investigations in order to develop a substance having an
insecticidal-acaricidal activity without causing the problems described above. As a result, they have arrived
at a discovery that specific pyridine derivatives and salts thereof exhibit strong insecticidal-acaricidal activity
leading to the present invention.

The novel pyridine derivative and a salt thereof according to the present invention exhibit strong
insecticidal-acaricidal activity. Furthermore, there are caused no problems of retentiveness and accumula-
tiveness because they are readily decomposable. And, the effect against pests is different from known
chemicals due to the difference in the structure so that they can be used effectively even in the assistance
of the pests of which a resistive species has aiready appeared. Accordingly, the present invention is useful
for the elimination of the pests on agricultural crops, horticultural crops and the like, control of hygienic
pests and so on.

Best mode to practice t_rlg invention

The present invention provides a pyridine derivative represented by the general formula (1)

RZ

N R! ceeses (I)

\Ra

[in the formula, R' denotes a straight-chain or branched alkyl group of 2 to 20 carbons and the carbons of
the alkyl chain in R' can be substituted with the following substituent groups at any position, in any number
and in any combination where the direction of bonding is also non-limitative.

X
|

-C-
%

(in which X is a halogen and denotes a fluorine, chlorine, bromine or iodine and X' denotes a hydrogen or a
halogen),

R
!

=C=C=~-
RS

(in which R* and R® each denote a hydrogen or an alkyi group of 1 to 4 carbons),

"CEC‘, -O-, "S_’ —C-, -N“
RE

(in which R® denotes a hydrogen or an alkyl group of 1 to 4 carbons),
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2
~N-Ce
II27

(in which R7 denotes a hydrogen or an alkyl group of 1 to 4 carbons) and = N-O-. And, the hydrogen at the
carbon terminal of R' can be replaced with the following substituent group. Cycloalkyl group of 3 to 16
carbons, cycloalkyl group of 3 to 16 carbons substituted by any number of alkyl, alkenyl, alkynyl groups of
1 to 6 carbons or halogens (incidentally, these cyclic rings can be a bicyclo ring or tricyclo ring),
cycloalkeny! group of 3 to 16 carbons, cycloalkenyl group of 3 to 16 carbons substituted by any number of
alkyl, alkenyl, alkyny! groups of 1 to 6 carbons or halogens (incidentally, these cyclic rings can be a bicyclo
ring or tricyclo ring), cyclic ether and cyclic thioether (a plural number of ethers can be included), halogen
or trihalomethy! group. R2 denotes a straight-chain or branched alkyl group, alkenyl group or alkynyl group
of 2 to 6 carbons, cycloalkyl group of 3 to 6 carbons or straight-chain or branched alkyl group, alkenyl
group or alkynyl group of 3 to 6 carbons. Incidentally, however, the total number of carbons in R+ is at least
4 and R! and R? are not the same ones. And, a part of R' and R? each can be a methylene group forming
a cyclic structure. In this case, the ring has a size of 4 to 8 carbons. R® denotes a hydrogen or a straight-
chain or branched alky! group of 1 to 6 carbons.]or a salt thereof and aiso provides an insecticidal-acaricidal
agent comprising a pyridine derivative represented by the above given general formula (l) or a salt thereof
as the effective ingredient.

Particular examples of the pyridine derivative represented by the above given general formula )
include those shown in the examples though not limited thereto. Incidentally, some of these pyridine
derivatives have various kinds of stereoisomers (Z-isomers, E-isomers, R-isomers and S-isomers) and they
are also included in the present invention.

The pyridine derivative represented by the above given general formula (1) can be prepared by various
methods and examples thereof are shown below.

A halide compeund represented by the general formula (1)

1‘
R _X e v e e (II)

(in the formula, R'" is a residue of the above mentioned R', R' is -CHRER'" (R® denotes a hydrogen or an
alkyl group) and X denotes a halogen) is subjected to a condensation reaction with a substituted pyridine
represented by the general formula (lll)

R2

N CH2R®
ceeses (III)

R3

(in the formula, R2, R3 and R® are each the same as given above) in a solvent in the presence of a base so
that the following pyridine derivative can be prepared.

RZ
N CHRBR'’ ceveee (I-1)
RS

(in the formula RY, R?, R® and R® are each the same as given above
g
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The solvent used in this reaction includes aromatic hydrocarbons such as benzene, toluene and the
like, ethers such as diethyl ether, tetrahydrofuran, dimethoxy ethane, digiyme and the like, polar aprotic
solvents such as dimethyl formamide, dimethyl sulfoxide, hexamethyl phosphoric acid triamide and the like,

liquid ammonia and so on.
5 And, lithium diisopropy! amine, tert-butoxy potassium, phenyl sodium, sodium amide and the like can

be used as the base.
The reaction condltlons can be adequately selected but it is usually preferable that the reaction

temperature is -100 *Cto +50 " C.
Further, metallic sodium or potassium is added to a substituted pyridine represented by the general

10 formula (IV)

R2
15 { CHR8R9 ceasess (IV)
R3 -

20 : : 7
(in the formula, R?, R3 and R are each the same as given above and R? denotes a hydrogen or an alky!
group) to be completely reacted taking 3 to 5 hours to form a metal compound represented by the generali

formula (V)

25

Ceesess (V)
30

=
N-——5
i
p=v
©

(in the formula, R2, R3, R® and R® are each the same as given above and M denotes a sodium or
35 potassium), which is reacted with the compound represented by the general formula (V1)

R 11
l ceeese (VI)
1% (P a 10
w© R C=CHR
(in the formula, R'" is a residue of R', R" is R'"
11 RioRs
45 RERIR

-CH-CH- q—

R® and R° are each the same as given above and R'? and R'' each denote a hydrogen or an alkyl group)
s0 so that the following pyridine derivative can be prepared.

Rz
Ra RIO R11
|
55 N C_CH__[[;H_RIp e s s o s e (I_Z)
b
R3
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(in the formula, R'" R2, R?, R®, R?, R'? and R'' are each the same as given above)

This reaction rapidly proceeds at a temperature of 0 to 25 °C.

And, the halide compound represented by the above given general formula (I is reacted in the
presence of magnesium with the compound represented by the general formula (V1)

R2

ceeees (VII)

=

CN

10
R3

15 (in the formula, R? and R® are each the same as given above) to form the compound represented by the
general formula (VIII)

R 2
0
20 ”
N C—R!” ceeees (VIII)
R3
25
(in the formula, R, R2 and R® are each the same as given above) so that a carbonyl compound is
obtained.
Following pyridine compound can be prepared by further reducing this compound by using hydrazine
and an alkali metal hydroxide and the like.
30
R 2
/
N -Rt7
35 CHz-R cessee (I-3)
R 3

40 (in the formula, R, R? and R?® are each the same as given above)

It is preferable that this reaction is performed in a solvent such as ethylene glycol, disthylene glycol,
tristhylene glycol and the like. The other reaction conditions are not particularly limitative and can be
adequately selected but the reaction temperature is preferably 180 to 220 * C.

Further, the pyridine derivative of the present invention represented by the general formula (1) can be

45 prepared by the following steps (a) to (c) involving a Grignard reaction.
(a) The halide compound represented by the above given general formula (ll) is reacted with magnesium
in a solvent to prepare a Grignard reagent represented by the general formula (1X).

50 R“-MgX ceenee (IX)

(in the formula, R'" is the same as given above and X denotes a halogen). The solvent used in this

reaction is exemplified by ethers such as diethyl ether, tetrahydrofuran, dimethoxy ethane and the like.
55 The other reaction conditions can be adequately selected but the reaction temperature is preferably 30

to 80 °C.

(b) The above mentioned Grignard reagent is reacted with the pyridyl ketone represented by the general

formula (X)
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N C_RB - ees e o (X)

Rs

(in the formula, R2, R® and R® are each the same as given above) to prepare an alcoholic compound
represented by the general formula (XI)

R2

8

- R! ceeres (XI)
H

=
o——ar—=

Rﬁ

(in the formula, R'", R2, R® and R® are each the same as given above). This reaction is performed by
using the same solvent as used in the above described step (a) at a temperature of -50 "Cto +100 °C
or, preferably, -10 *C to +20 " C. The other reaction conditions can be adequately selected.
(c) The alcoholic compound obtained in the above described step (b) is dehydrated by using a
dehydrating agent in the presence or in the absence of a solvent to give the desired product (I-4) having
a double bond introduced into the substituent group R'.

In this reaction, an aromatic solvent such as benzene, toluene, xylene, pyridine and the like is used as

the solvent and diluted sulfuric acid, concentrated sulfuric acid, diphosphorus pentoxide, thionyl chioride,
phosphorus oxychloride, phosphorus trichlorlde, phosphorus pentachiloride and the like can be used as the
dehydrating agent. The dehydration reaction is performed usually at a temperature of -30 "Cto +150 c.
Further, the pyridine derivative of the present invention represented by the general formula (I) can be
prepared also by the following method.
A compound represented by the general formula (X1

0
I ceeees (XII)

R'7-C-R'°
(in the formula, R'" is a residue of R', R' is
i 1 nr

and R® and R'° are each the same as given above) is subjected to an addition reaction in a solvent in the
presence of a base with the substituted pyridine represented by the general formula (lll)

RZ
N CHzRa R (III)

RS

(in the formula, R?, R® and R® are each the same as given above) to give an alcoholic compound
represented by the general formula (Xi1)
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Rz
RB RIO
[ ]
N -C-R!"
LAl e (D)
0H
R3

(in the formula, R'™, R2, R?, R® and R'C are each the same as given above) and then this alcoholic
compound is dehydrated so that the following pyridine derivative can be prepared.

R2

8

—
o

R
l
C

«C—20

..Rl"’ R (I—S)

RS

(in the formula, R'"", R? , R? , R® and R are each the same as given above)

The solvent used in the above mentioned addition reaction includes aromatic hydrocarbons such as
benzene, toluene and the like, ethers such as diethyl ether, tetrahydrofuran, dimethoxy ethane, diglyme and
the like, polar aprotic solvents such as dimethyl formamide, dimethy! sulfoxide, hexamethyl phosphoric acid
triamide and the like, liquid ammonia and so on.

And, lithium diisopropy! amine, tert-butoxy potassium, phenyl sodium, sodium amide and the like can
be used as the base.

The conditions of the above mentioned addition reaction are not particularly limitative but the reaction
temperature should appropriately be -100 “C to +50 ~C.

And, the dehydration reaction of the alcoholic compound is performed by using diluted sulfuric acid,
concentrated sulfuric acid, diphosphorus pentoxide, thiony! chloride, phosphorus oxychloride, phosphorus
trichloride, phosphorus pentachloride and the like and, although the reaction there can be performed without
any solvent, aromatic solvents such as benzene, toluene, xylene, pyridine and the like can be used. The
other conditions in the dehydration reaction can be adequately selected but the temperature is preferably in
the range from -30 “C to +150 " C.

As to the pyridine derivative of the present invention represented by the general formula (1), an ester
represented by the general formula (XIV)

nn
R1 —COOR12 ceeees (XIV)

(in the formula, R'"" is a residue of R', R' is

R 8
| -
-C=CH-R'

and R'2 denotes an alkyl group) is subjected to a condensation reaction in a solvent in the presence of a
base with the substituted pyridine represented by the above given general formula (Ill) to give a ketone of
the general formula (XV).

10
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H_C_le e s e v o (XV)

(in the formula, R'"", R2, R® and R® are each the same as given above)
The thus obtained ketone is reduced to form an alcoholic compound and this alcoholic compound is
dehydrated to give the pyridine derivative represented by the following formula.

RZ

8

T
C=CH-R'T ceecee (I-6)

R3

(in the formula, R'"", R2, R® and R8 are each the same as given above)

The solvent used in the above mentioned condensation reaction includes aromatic hydrocarbons such
as benzene, toluene and the like, ethers such as diethyl ether, tetrahydrofuran, dimethoxy ethane, diglyme
and the like, polar non-solvents such as dimethyl formamide, dimethy! sulfoxide, hexamethyl phosphoric
acid triamide and the like, liquid ammonia and so on.

And, lithium diisopropy! amine, tert-butoxy potassium, phenyl sodium, sodium amide and the like can
be used as the base. The conditions of the condensation reaction can be adequately selected but the
reaction temperature is preferably -100 *Cto +50 "C.

In the synthesis of the alcohol from the ketone, in the next place, sodium borohydride, sodium
borocyano hydride, lithium aluminum hydride and the like are used as the catalyst. And, as the solvent,
tetrahydrofuran, ether and the like are used for the former two and alcohols, hydrated alcohols and the like
are preferred for the last one. The temperature of this reaction is preferably 0 to 70 °C or, in particular, 10
t0 20 " C.

And, the dehydration reaction of the alcoholic compound is performed by using diluted sulfuric acid,
concentrated sulfuric acid, diphosphorus pentoxide, thionyl chloride, phosphorus oxychloride, phosphorus
trichloride, phosphorus pentachioride and the like and, although this reaction can be performed in the
absence of any solvent, it can be performed in the presence of an aromatic solvent such as benzene,
toluene, xylene, pyridine and the like. The other conditions in the dehydration reaction can be adequately
selected but the temperature is preferably in the range from -30 "Cto +50 "C.

Further, the pyridine derivative of the present invention can be prepared also by the following method.

A substituted spoxide represented by the general formula (XVi)

Rll RIQ
I |
le_c\/” (XVI)
0

(in the formula, R""" is a residue of R', R' is

O-—

- Rl’”"

|
Y0
[

and R8, R®, R'° and R'! are each the same as given above) is subjected to an addition reaction in a solvent

11
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in the presence of a base \;vith the substituted pyridine represented by the above given general formula (IV)
and the thus obtained alcoholic compound represented by the general formula (XVIi)

R2
R® R!° Rid
/ (l; [l;ﬂ [l) i ceeeee (XVII)
| |
RS 0H
RS

(in the formula, R™™™, R?, R3, R?, R?, R'? and R'" are each the same as given above) is dehydrated to give
the pyridine derivative represented by the following formula.

-R!™ csevss (I-7)

=
X ——— A0
|

(in the formula, R'™™, R, R3, R8, R?, R'® and R"" are each the same as given above)

The solvent used in the above mentioned addition reaction is exemplified by aromatic hydrocarbons
such as benzene, toluene and the like, ethers such as diethyl ether, tetrahydrofuran, dimethoxy ethane,
diglyme and the like, polar aprotic solvents such as dimethyl formamide, dimethyl sulfoxide, hexamethy!
phosphoric acid triamide and the like, liquid ammonia and so on. Lithium diisopropyl amine, tert-butoxy
potassium, phenyl sodium, sodium amide and the like can be used as the base. The conditions of the
gddition reaction can be adequately selected and the reaction temperature is preferably -100 "Cto +50

C.

And, the dehydration reaction of the alcohol is performed by using diluted sulfuric acid, concentrated
sulfuric acid, diphosphorus pentoxide, thionyl chloride, phosphorus oxychloride, phosphorus trichloride,
phosphorus pentachloride and the like and, although the reaction there can be performed without any
solvent, it can be performed by using an aromatic solvent such as benzene, toluene, xylene, pyridine and
the like. The other conditions in the dehydration reaction can be adeequately selected but the temperature
is preferably -30 "Cto +150 "c.

As to the pyridine derivative represented by the general formula

RZ

=
™~
]

cisecs (I-8)

(in the formula, Y and Z each denote an alkyl residue in the above mentioned R! and X, R? and R® are each
the same as given above), an alcoholic compound represented by the general formula

12
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-y

(XVIII)

(in the formula, Y, Z, R? and R® are each the same as given above) can be converted to the corresponding
pyridine derivative represented by the general formula (I-8) by using a halogenating reagent. The
halogenating reagent usable here includes phosphorus oxychloride, phosphorus trichloride, phosphorus
pentachioride, carbon tetrachloride-triphenyl phosphine, hydrogen chloride, thionyl chioride, phosphorus
tribromide, phosphorus pentabromide,
phosphine, thionyl bromide, dimethy! bromosulfonium bromide, hydrofluoric acid, diethylamino suifate
trifluoride, fluoroalkyl amines (for example, hexafluoropropene diethyl amine) and the like. Further, although
the reaction can proceed without solvents, aromatic hydrocarbons such as benzene, toluene and the like,
petroleum ether, acetonitrile, pyridine, DMF, dichloromethane, chloroform and the like can be used when a
solvent is o be used. The reaction temperature depends on the halogenating reagent used and it is
preferably from 70 *C to +30 " C in the case of fluorination and from -30 *Cto +120 "C in the case of
chlorination and bromination.

And, the alcoholic compound represented by the general formula (XVHI) is converted to a sulfonic acid
ester followed by the reaction with an alkali halide so as to give the pyridine derivative represented by the
general formula (I-8). The suifonic acid ester here includes p-toluene sulfonic acid esters, methane sulfonic
acid esters, trifluoromethane sulfonic acid esters and the like. The alkali halide includes lithium chloride,
lithium bromide, magnesium bromide, calcium bromide, potassium bromide, potassium fluoride, cesium
fluoride and the like. The solvent used in this reaction includes ethers such as ethyl ether, dimethoxy
ethane, diethylene glycol dimethyl ether and the like, alcohols such as ethanol, isopropanol, diethylene
glycol and the like, polar aprotic solvents such as dimethy! sulfoxide, dimethyl formamide and the like, and
so on. The reaction temperature is preferably 0 *Cto 180 “c.

The pyridine derivative represented by the general formula

RZ

R3

bromine-triphenyl

Z-0-y

phosphine,

carbon

(I-9)

tetrabromide-triphenyl

(in the formula, Y, Z, R? and R® are each the same as given above) can be obtained by the reaction of a
compound represented by the general formula

R 2
/

R3

1-X

e s e e (

XIX)

(in the formula, X, Z, R? and R3 are gach the same as given above) and a compound represented by the

general formula

Y-0-M

13
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(in the formula, Y is the same as given above and M is an alkali metal). Here, chlorine, bromine, iodine and
the like are used as the halogen of X and sodium, potassium and the like are used as the alkali metal of M.
The solvent used in the reaction is exemplified by the polar aprotic solvents such as dimethy! formamide,
dimethy! sulfoxide and the like and alcohols corresponding to the Y in the general formula (XX). And, the
general formula (XX) can be prepared by the admixture of the corresponding alcohol compound with an
alkali metal or an alkali metal hydride such as sodium hydride, potassium hydride and the like. The reaction
temperature is preferably 20 °C to 150 ~ C.

Further, the pyridine derivative represented by the general formula (I-9) can be prepared also by the
reaction of an alkylating agent represented by the general formula

Y—X" ceescvas (XXI)

(in the formula, Y is the same as given above and X" denotes a halogen or a sulfonic acid ester) and a
compound represented by the general formula

R2

N I1-0-M ceeeee (XXII)

RB

(in the formula, M and Z are each the same as given above). p-Toluene sulfonic acid esters, methane
sulfonic acid esters, trifluoromethane sulfonic acid esters and the like are used here as the sulfonic acid
ester of X". The compound represented by the general formula (XXII) can be prepared by the addition of an
alkali metal hydride to a corresponding alcohol. The solvent used in the reaction is exemplified by the polar
aprotic solvents such- as dimethyl formamide, dimethyl sulfoxide and the like. The reaction temperature is
preferably 20 *C to 150 " C.

Further, the pyridine derivative represented by the general formula

RZ
8

—
o

R
l
C

=
«oy—a

H-
ceeses (I-9")

H 3
(in the formula, R2, R3, RE, R'? and Y are each the same as given above) can be prepared by the reaction

of the compound represented by the above given general formula (XX) and a compound represented by the
general formula

RZ
Ra
N RE
\I/ cacesesn (XXIII)
RS H

(in the formula, R2, R?, R® and R® are each the same as given above). The solvent used in the reaction
includes the alcohols corresponding to the Y in the general formula (XX).
The pyridine derivative represented by the general formula

14



10

15

20

25

30

35

40

45

50

EP 0 424 538 At

N-0-Y  eeeese (I-10)

=
(98]

(in the formula, R?, R3, Z and Y are each the same as given above and R'3 denotes a hydrogen or an alkyl
group) can be prepared by the reaction of the alkylating agent represented by the above given general
formula (XXI) and an oxime derivative represented by the general formula

RZ R13

|
N\
I NOH
e s 00 o (XXIV)

RS

(in the formula, R?, R®, R'® and Z are each the same as given above) in the presence of a base under a
solvent. As the base used in the reaction, metal hydrides such as sodium hydride, potassium hydride and
the like, metal hydroxides such as sodium hydroxide, potassium hydroxide. and the like, sodium amide and
the like are used. The solvent used in the reaction is exemplified by alcohols such as methanol, ethanol,
isopropanol and the like, ethers such as ethyl ether, tetrahydrofuran, diethylene glycol dimethyl ether and
the like, aromatic hydrocarbons such as benzene, toluene and the like, polar aprotic solvents such as
dimethy! formamide, dimethy! sulfoxide and the like, liquid ammonia and so on. The reaction temperature is
preferably -50 "Cto +120 "C.

Further, the pyridine derivative represented by the general formula (I-10) can be obtained by the
reaction of a compound represented by the general formula

Y-O—NH2 ceeeee (XXV)

(in the formula, Y is the same as given above) and a compound represented by the general formula

R2

Rl:)
N Z—< as s ese (XXVI)

{in the formula, R2, R3, R'® and Z are each the same as given above). This reaction proceeds either under
an acidic condition or under an alkaline condition. When performed under an acidic condition, hydrochloric
acid, hydrobromic acid, diluted sulfuric acid and the like are used and water or a hydrated alcohol is used
as the solvent. When performed under an alkaline condition, metal hydroxides such as sodium hydroxide,
potassium hydroxide and the like, carbonates such as sodium carbonate, potassium carbonate and the like,
carboxylic acid salts such as sodium acetate and the like and so on are used as the base and water or a
hydrated alcohol is used as the solvent. The reaction temperature is preferably 20 *Cto 100 " C.
Further, the pyridine derivative represented by the general formula

15
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Rl4
N z—0N=<
Y

(in the formula, R2, R3, Y and Z are each the same as given above and R'* denotes a hydrogen or an alkyl
group) can be prepared by the reaction of a compound represented by the general formula

(in the formula, Y and R'* are each the same as given above) and a compound represented by the general

formula

(in the formula, R?, R?, X and Z are each the same as given above). The reaction conditions in this case are
the same as in the case of the reaction of the alkylating agent represented by the above given general
formula (XXI) and the compound represented by the general formula (XXIV) in the presence of a base.

RS

R3

Rl4

NOH

1-X

(I-10")

s e s oo (XXVII)

seeeee (XXVIII)

The pyridine derivative represented by the general formula

(in the formula, R2, R?, Y and Z are each the same as given above) can be prepared by the reaction of a
nitrile represented by the general formula

(in the formula, R?, R® and Z are each the same as given above) with a Grignard reagent represented by

the general formula

-

RZ

R3

CN

16
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Y-MgX teeeee (XXX)

5 (in the formula, Y and X are each the same as given above) in a solvent followed by hydrolysis with an acid.
The solvent used in the reaction is exemplified by ethers such as ethyl ether, tetrahydrofuran and the like
and aromatic hydrocarbons such as benzene, toluene and the like. The reaction temperaturs is preferably 0
*Cto 100 " C.

The pyridine derivative represented by the general formula

10

RZ

0
N Z-N_Q_Y ceeess (I-12)
15 |
\ R7
RS

(in the formula, R2, R, R7, Y and Z are each the same as given above) can be prepared by the reaction of
20 an amine represented by the general formula

R 2
25
N Z'TH ceeese {XXXI)
R 7
3
30 R
(in the formula, R2, R3, R’ and Z are each the same as given above) and a carboxylic acid derivative
represented by the general formula
35

(Y—CO)2O «vesse (XXXII)

40 (in the formula, Y is the same as given above). The reaction proceeds even without using a base but, when
a base is to be used, organic bases such as pyridine, alkyl amines (triethyl amine, tributyl amine and the
like), aryl amines (N,N-dimethyl aniline and the like) and the like or inorganic bases such as sodium
hydroxide, potassium carbonate and the like can be used. The reaction proceeds even without solvents but,
when a solvent is to be used, aromatic hydrocarbons such as benzene, toluene and the like, ethers such as

45 ethyl ether, tetrahydrofuran and the like, alkyl halides such as dichloromethane, chloroform and the like,
water and the like can be used. The reaction temperature is preferably 0 *Cto100 “C.

And, the pyridine derivative represented by the general formula (I-12) in which R7 is an alkyl group can
be prepared by the reaction of an N-monosubstituted amide represented by the general formula

50

R2
/ 0
N I-NHC-Y cesess (XXXIII)
55
R3

17
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{in the formuia, R?, R3, Y and Z are veach the same as given above) and a halide compound represented by
the general formula

R7—-X ceseee (XXXIV)

(in the formula, R and X are each the same as given above) in a solvent in the presence of a base to effect
alkylation. The base used in the reaction is exemplified by metallic sodium, sodium amide, sodium hydride,
potassium hydroxide and the like. The solvent to be used is exemplified by aromatic hydrocarbons such as
benzene, toluene and the like, polar aprotic solvents such as dimethyl formamide, dimethyl sulfoxide and
the like, and so on. The reaction temperature is preferably 0 °C to 100 " C.

The pyridine derivative represented by the general formula

R2

=

7= -y c e s e (1_13)

&

)=z

R:!

(in the formula, R2, R3, R%, Y and Z are each the same as given above) can be prepared by the reaction of
an amine represented by the general formula

R 2
/

pes =]

Z..

=

s s e 0. (XXXV)

o) —=
[

R 3
(in the formula, R?, R®, R® and Z are each the same as given above with an alkylating agent represented by

the general formula

v-X" ceeees (XXT)

in a solvent in the presence of a base. The base used in the reaction includes sodium hydroxide, sodium
amide, alkyl lithiums, aryl lithiums and the like. The soivent used in the reaction is exemplified by ethers,
alcohols, water and the like. The reaction temperature is preferably O *Cto 100 "C.

The pyridine derivative represented by the general formula

Rz
e s s e s e (1_13')

(in the formula, R?, R3, R®, Y and Z are each the same as given above) can be prepared by the reduction of
the carbonyl group in the amide compound represented by the general formula

18
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R2
.
N T-NC-y **°*°* (XXXVI)
Lo
R3

(in the formula, R2, R3, RS, Y and Z are each the same as given above) with a reducing agent under a
solvent. The reducing agent used in the reaction is exemplified by aluminum lithium hydride, sodium
borohydride, diborane and the like. The solvent used in the reaction is exemplified by ethers, alcohols and
the like. The reaction temperature is preferably 0 ° C to 100 ~ C.

in the pyridine derivative represented by the above given general formula (1), incidentally, the object of
extending the alkyl chain in R2 and R® can be achieved by the reaction with an alkylating agent. This
reaction can be performed by a known alkylating method. The alkylating agent used here is exemplified by
methyl chloride, methyl bromide, methyl iodide, ethyl chloride, ethyl bromide, ethyl iodide, isopropy!
chloride, isopropy! bromide, isopropy! iodide, sec-butyl chloride, sec-butyl bromide, sec-buty! iodide, n-amyl
bromide and the like.

The pyridine derivative of the present invention can form a pyridinium salt with an acid so that the
present invention also provides a salt of the pyridine derivative. The acid here is exemplified, for example,
by hydrochloric acid, hydrobromic acid, hydroiodic acid, hydrofluoric acid, sulfuric acid, nitric acid,
phosphoric acid, citric acid, lactic acid, oxalic acid, maleic acid, tartaric acid, benzoic acid, nicotinic acid,
dodecyl benzene sulfonic acid, various kinds of fatty acids and the like.

The insecticidal-acaricidal agent of the present invention comprises the pyridine derivative represented
by the above given general formula (I) or a salt thereof as the effective ingredient.

The insecticidal-acaricidal agent of the present invention is effective for the control of the pests on
various kinds of agricultural crops and horticultural crops, hygienic pests and the like and the activity is
exhibited to the insects of Hemiptera, Coloptera, Lepidoptera, Acarina and the like. Typical insects include
Myzus persicae, Aphys gossypii, Lipaphis erysimi, Naphotettix cincticeps, Nilaparvata lugens, Sogatella
furcifera, Laodelphax striatellus, Trialeurodas vaporariorum, Henosepilachna vigintioctopunctata, Oulema
oryzae, Lissorhoptrus oryzophilus, Cnaphalocrosis medinalis, Tetranychus urticae, Panonychus citri and the
like.

The insecticidal-acaricidal agent of the present invention is particularly effective for the control of the
paddy field pests such as unka, yokobai and the like. Furthermore, it is also effective for the control of the
pests on various kinds of dry field crops, trees, lawn grass, pasture grass, harvested grains, woods and
wooden wares.

in the preparation of the formulated forms of the insecticidal-acaricidal agent of the present invention,
various types of formulated forms can be obtained including solids, liquids, pastes and the like containing
the effective ingredient and the actual forms include dusts, granules, beads, water-dispersible powders, oily
preparations, emulsions, aerosols, flowables and the like.

The dusts can be prepared by blending the effective ingredient and a solid carrier and pulverizing the
same. Granules or beads can be prepared, for example, by coating or impregnating a preliminarily shaped
granular solid carrier with the effective ingredient or, alternatively, by the techniques of agglomeration to
bind the effective ingredient to the solid carrier.

Here, the solid carrier includes powders of vegetable origin such as grains, soybeans, wood, bark,
wheat bran and the like and mineral powders such as clay, talc, bentonite, acid clay, kaolin, diatomaceous
earth, synthetic silicates, pumice stone, activated carbon, fly ash and the like as well as synthetic resins and
the like.

The solid formulated form can be in the form of a dispersible or water-dispersible solid preparation such
as a water-dispersible powder in which dispersion of the effective ingredient into liquids is promoted by
mixing, besides the effective ingredient and the solid carrier, one kind or more of surface active agents
working as a moisturizing agent, emulsifier and/or dispersion aid. Here, usable surface active agents include
cationic, anionic and non-ionic surface active agents and the like. The cationic surface active agents are
exemplified by quaternary ammonium salts such as cetyl trimethyl ammonium bromide and the like. And,
the anionic surface acitve agents are exemplified by salts of alkyl aryl sulfonic acid, salts of lignin sulfonic
acid and the like and the non-ionic surface active agents are exemplified by polyoxyethylene alkyl aryl
ethers, polyoxyethylene higher fatty acid esters, sorbitan esters, sucrose esters and the like.
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In the next place, the liquid formulated form consists of a solution or a dispersion of the effective
ingredient in a liquid carrier which may optionally contain one kind or more of surface active agents working
as a moisturizing agent, emulsifier and/or dispersion aid as mentioned above.

The liquid carrier is exemplified, besides water, by alcohols such as methanol, ethanol, ethylene glycol
and the like, ketones such as methyl ethyl ketone, diisobutyl ketone, cyclohexanone and the like,
hydrocarbons such as kerosene, solvent naphtha, toluene, xylene and the like, esters such as dioctyl
phthalate and the like, amides such as dimethyl formamide and the like, nitriles such as acetonitrile and the
like, dimethyl sulfoxide, fats and oils and the like.

The insecticidal-acaricidal agent of the present invention can further contain fixing agents, thickening
agents, stabilizers and the like as an adjuvant and the adjuvants of this kind include casein, gelatin, arginic
acid, carboxymethyl cellulose, gum arabic, polyvinyl alcohol and the like.

The insecticidal-acaricidal agent of the present invention can be either a ready-to-use preparation or a
concentrated preparation to be diluted before use and can contain 0.1 to 99% by weight or, preferably, 0.5
to 80% by weight of the pyridine derivative or a salt thereof as the effective ingredient of the present
invention. For example, it is appropriate that the dusts and granules contain from 0.5 fo 20% by weight of
the pyridine derivative or a salt thereof as the effective ingredient of the present invention and emulsions
and water-dispersible powders contain from 5 to 50% by weight of the same.

in the following, examples of formulated preparations of various forms are shown below.

(@ Example of 50% emuision

Composition Ratio of formulation (parts by weight)

Compound as the efiective ingredient

of the present invenion 50
Xylene 40
Mixture of polyoxyethylene nonylphenyl

ether and calcium alkylbenzene sulfonate 10

The above mentioned three ingredients are thoroughly agitated and mixed to give an emulsion.

(@ Example of 3% dust

Compound as the effective ingredient
of the present invention : 3

Clay powder 97

The above mentioned ingredients are thoroughly pulverized and mixed to give a dust preparation.

® Example of 20% water-dispersible powder
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Compound as the effective ingredient

of the present invention 20
Anionic surface active agent 5
Diatomaceous earth 75

The above given ingredients are thoroughly pulverized and mixed to give a water-dispersible powder.

@ Example of 2% oily preparation

Compound as the effective ingredient
of the present invention 2

Kerosene 98

The above given ingredients are thoroughly blended to give an oily preparation.

(® Example of 5% granules

Compound as the effective ingredient

of the present invention 5
Bentonite 53
Talc 40
Calcium lignin sulfonate 2

The above given ingredients are thoroughly pulverized and mixed and then kneaded with addition of water
followed by granulation and drying to give granules.

Though dependent on various factors such as the objective pests, circumstances of their development,
weather, preparation form, method of application, site of application, season of application and the like, the
standard dose of use of the insecticidal-acaricidal agent of the present invention is usually 1 to 10 kg of the
preparation per 10 ares for dusts and granules. And, when used finally in the form of a liquid as is the case
with emulsions and water-dispersible powders, the liquid for sprinkling is prepared usually by dilution such
that the concentration of the effective ingredient is at least 0.001% by weight.

When the insecticidal-acaricidal agent of the present invention is further admixed with other known
insecticides, acaricides, insect hormone agents, bactericides, nematicides, herbicides, plant-growth control-
ling agents, fertilizers and the like, a multi-purpose composition of further increased effects can be prepared
and a synergistic effect can also be expected.

Particular examples of the insecticides suitable for admixture include pyrethroids such as permethorin,
phenvalerate, esphenvalerate, cycloprothorin, biphenthorin, phenpropathrin, ethophenprox and the like,
organic phosphorus compounds such as phenthion, phenthoate, diazine, MEP, DDVP, malathon,
dimethoate, DMTP, acephate and the like, carbamate compounds such as NAC, MTMC, PHC, MPMC,
BPMC, mesomil, carbosulfan, caltap, oxamil and the like and benzoyl urea compounds such as chlorofluaz-
jon, theflubenzron and the like as well as phenbuta tin oxide, amitraz, chlorobenzylate, phenoxy carp,
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buprophezin and the like.

Particular examples of the bactericides include kasugamycin, blastcydin S, fusaride, 1BP, EDDP,
tricyclazol, pyroxin, isoprothiolan, validamycin, polyoxin, mepronyl, flutranyl, pencyclon, dichloromezin,
thiophanate methyl, prosimidon, iprodion, triazimephon, bitertanol, phenarimol, prochloraz, triflumizol,
pyriphenox, metharaxyl, phosetyl, guazathin and the like.

[Examples]

In the following, the present invention is described in more detail by way of examples and comparative
examples. Example 1.

Into a 200 mi flask were introduced 0.83 g (8.26 m moles) of diisopropyl amine and 15 ml of
tetrahydrofuran and chilled at -50 ° C. Under a stream of nitrogen, 5.5 ml (8.26 m moles) of n-butyl lithium
(15% n-hexane solution) were added thereto and agitated for 10 minutes followed by dropwise addition of a
tetrahydrofuran solution of 1.0 g (8.26 m moles) of 3-ethyl-4-methy! pyridine. After agitation for 30 minutes
at -50 ° C, the reaction temperature was gradually increased and, after keeping for 30 minutes at -10 °C, it
was again chilled to -50 °C. A tetrahydrofuran solution of 1.25 g (8.26 m moles) of n-amyl bromide was
added dropwise thereto and agitated for 30 minutes at -50 ° C followed by return to room temperature. In
the next place, water was added to distil off tetrahydrofuran under reduced pressure followed by extraction
with ethyl acetate, washing with a saturated aqueous solution of sodium chloride and drying over anhydrous
sodium sulfate. The solvent was distilled off under reduced pressure and purification by silica gel column
chromatography was undertaken to give 1.03 g (yield 65%) of the desired 3-ethyl-4-n-hexyl pyridine. The
structural formula of the thus obtained substance, yield and analytical results are shown in Tables 1 and 2.

Examples 2 to 29.

In Example 1, compounds were obtained by conducting the same procedure as in Example 1 excepting
the use of the specified amounts of the pyridine compound and alkyl halide as shown in Table 1. The
structural formulas of the thus obtained compounds, yields and analytical results are shown in Tables 1 and
2.
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Examples 30 to 108.
In Example 1, compounds were obtained by conducting the same procedure as in Example 1 excepting

the use of the pyridine compound and the alkyl halide shown in Tables 3 and 4. The structural formulas of
the thus obtained compounds, yields and others are shown in Tables 3 and 4.
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Table &
Infrared *! x2
Example absorption Proton nuclear magnetic
spectrum resonance spectrum ( )
(cm=1) ppm
2880~3060, | 0.89(12H,d), 1.24(3H,t), 1.0~1.9
30 1600, 1495 (SH.,m), 2.45~2.8(4H,m), 7.03(1H,d),
8.32(1H,d) ., 8.35(1H.s)
2890~3080, [0.90(6H,t), 1.24(3H,t), 1.0 ~1.7
31 1608, 1500 (15,m), 2.4~2.8(4H,m), 7.03(1H,d),
8.32(1H,d), 8.35(iH,s)
, 2890~3080, |0.82(%H,s), 1.20(3H,d), 1.22(3H.t),
32 1602, 1480 1.0 ~1.7(6H,m), 2.68(2H.q), 2.98
(14.q), 7.08 (i1H.d), 8.35(LH.s),
8.37 (1H,4d)
2800~2990, |0.84(6H,t), 1.23(3H,t), 1.1 ~1.8
33 1475 (L1H.m), 2.5~2.8 (4H,m), 7.04(1H.d),
8.32(1H,d), 8.35(LH.s)
7870~2940, | 0.88(3H.t), 1.2 ~1.8(29H,m), 2.5 ~
14 1603, 1500 2.8 (4H,m), 7.05(tH,d), 8.33(1H,d),
8.35(1H,s)
2880~3070, | 0.89(9H,s), 1.1 ~2.0(10H,m)., 2.6 ~
35 1598, 1477 2.85(3H,m), 7. Oﬁ(lH d), 8.28(iH,s),
8.29(1H,d)
2880~3080, |0.90(3H,t), 1.1 ~2.0(124,m), 2.71
36 1600, 1497 (3#,brs), 7.05(1H,d), 8.28(LH,s),
8.29(1H,d)
2900~3080, |1.24(3H,t), 1.80(3H,s),1.5~1.3
37 1608, 1508 (2H.,m), 2.1 ~2.4(24,m), 2.5~2.9
(4H,m), 7.06(1H,d), 8.33(1H,d),
8.36 (1H,s)
2800~3000, | 1.09(3H,t), [.24(3H,t),2.0~2.3 (24,
38 1606, 1502 m, 2.3 ~2.6(2H,m), 2.6~2.9(4H,m),

0(tH.d), 8.35(LH,d), 8.38(1H,d)
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Table 4 (continued)

Infrareq =1 ’ : =2
Example absorption Proton nuclear magnetic
spectrum resornance spectrum
(cu~1) (ppm)
2900~3100, | 1.23(3H.t), 1.5 ~1.9(2H,m), 2.0~
39 1652, 1604, | 2.35(2H,m), 2.5 ~2.85(4H,m), 4.9 ~
1501 5.2(2H.,m), 5.6~6.1(1H,m), 7.05
(1H,d) ,8.33 (tH,d), 8.36 (1H,s)
2900~2980, | 0.80(6H.d), 0.87(3H,d), 1.23(3H,¢t),
40 1602, 1500 1.0 ~1.8(6H,m), 2.5~2.8(4H,m),
7.05(1H,d), 8.33(1H,d), 8.37(1H,s)
2890~3060, | 0.77(3H,d), 0.83(3H.d), 0.88(3H.t),
41 1600, 1497 1.23(3H,8), 1.0 ~1.8(8H,m), 2.5~
2.8 (4H,m), 7.05(1H,d), 8.33(1H,d),
8.36 (1H,s)
2890~3070, | 0.88(9H,s), 0.80(3H,d), 1.23(3H,t),
42 1601, 1475 1.0 ~1.8(11H8,m), 2.5 ~2.8(4H,m),
7.04(1H,d), 8.32(tH,d), 8.35(1H,s)
2880~3080, |[0.86(6H,d), 1.23(3H.,t), 1.1 ~1.8
43 1603, 1500 (11H,m), 2.5~2.8 (4H,m), 7.04 (1H,d),
8.32(1H,d), 8.35(1lH,s)
2900~3000, | 0.88(9H,s), 0.90(3H,d), 1.23(3H,t),
44 1601, 1488 1.0 ~1.6(7TH.m), 2.27(3H,s), 2.4~
2.8 (4H,m), 8.18 (1H,s), 8.22 (1H,s)
2880~3110, [1.19(3H,t), 1.21(3H,d), 1.4 ~1.8
45 1603, 1500 (154,m), 2.69(2H,q), 2.8~3.2(1H,m),
7.17(1H,d), 8.32(1H.d), 8.33(lH,s)
2860~3050, |1.23(3H,t), 0.3 ~2.3(15H.,m}, 2.5 ~
46 1596, 1492 2.8(44,m), 7.04(1H4,d), 8.32(lH,4d),
8.35 (1H,s)
2860~3070, |1.23(3H,t), 1.3 ~2.1(19H,m), 2.45~
47 1602, 1500 2.8 (4H,m) ., 7.04 (1H,d), 8.32(1H,4d),

8.35 (1H,s)
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Table 4 (continued)

Infrared *! p 1 . x2
Example absorption roton nuclear magnetic
spectrum (cm“]) resonance spectrum (ppm)
2880~2950, |0.89(9H,s), 1.23(3H,t), 1.1 ~1.8
48 1600, 1468 (14H,m), 2.5~3.8 (4H,m), 7.06 (14,d),
8.33(1H,d), 8.36(1H,s)
2870~12980, | 0.90(6H,s), 0.94(3H.d), 1.14(3H,t),
49 1605, 1502 1.1 ~1.9(12H,0), 7.04(1H,d), 8.32
(1H,d), 8.35(1H,s)
2860~2970, [0.88(3H,t), 3(3H,t), 1.0 ~1.9
50 1598, 1496 (20H,m) , 2.5a 2 8 (4H,m), 7.03 (1H,
d), 8.32(1H,d), 8.35(1H,s)
2870~3060, |0.88(3H,t), 1.23(34,t), 1.0 ~2.3
51 1601, 1500 (19H,m) , 2.45 ~2.8(4H,m), 5.41(LH,
brs), 7.04(1H,d), 8.32(1H,d), 8.35
(14,s)
2870~3060, |1.23(3H,t), 1.0 ~1.9(17H,m), 2.5 ~
52 1601, 1498 2.8(4H,m), 7.06(1H,d), 8.33(1H,d),
8.36(1H,s)
2860~3050, [0.83(9H,s), 1.32(3H,t), 1.0 ~1.9
53 1596, 1468 (16H,m), 2.5~2.8(4H,m), 7.06 (1H,d),
8.33(1H,d), 8.36(1H,s)
2870~3080, |0.82(3H,d), 1.22(3H,t), 1.0 ~2.0
54 1602, 1500 (16H,m), 2.5~2.8 (4H,m), 7.05 (1H,d),
8.3(1H,d), 8.36(1H,4d)
2880~3050, |1.23(3H,t), 1.4 ~2.4(13H,m), 2.5 ~
53 1603, 1497 2.8(4H,m), 5.3~5.5(2H,m), 7.03
(1H,d), 8.32(1H,d), 8.35(1H,s)
2870~3060, |1.23(3H,t), 0.9 ~2.0(15H,m), 2.5 ~
5§ 1600, 1496 2.8(4H,m), 7.04 (1H,d), 8.32(1H,4d),
8.35(1H,s)
2880~3080, | 1.23(3H,t), 1.1 ~1.8(19H,m), 2.4 ~
57 1605, 1500 2.8(4H,m), 7.04(1H,d), 8.32(14,d),

8.35(1H,s)
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Table 4 (continved)

Infrared *! =2
Example absorption Proton nuclear magnetic
spectrum resonance spectrmn ( )
(em~1) pom
2880~2950, | 1.23(34,t), 0.8 ~1.8(13H,m), 2.5 ~
58 1598, 1492 2.8 (4H,m), 7.04 (1H,d), 8.32(1H,4d),
8.35 (1H,s)
2940~3070, | 1.24(3H,t), 1.1 ~2.1(7H,m), 2.2~
59 1601, 1500 3.0(84,m), 7.05(1H,d), 7.07 (4H,s),
8.34(1H,d), 8.37(lH,s)
2880~3070, | 0.87(8H.d), 1.23(3H.,t), 1.0 ~1.8
§0 1598, 1496 (10H,m), 2.5~2.8(4H,m), 7.04(1H,d),
8.33(14,d), 8.36(lH.s)
2870~12860, | 0.7 ~1.0(9H,m), 1.23(34,t), 1.0~
61 1595, 1492 1.8 (10H,m), 2.5 ~2.8(4H,m), 7.04
(1H,d), 8.33(1H,d), 8.36(1H,s)
2880~3060, |0.71(9H,t), 1.23(3H.t), 1.0 ~1.§
62 1602, 1500 (10H,m), 2.45 ~2.8(4H,m), 7.05
(1H,d), 8.32(1H.d). 8.35(1H,s)
2890~2980, | 0.82(9H,s), 1.23(3H,s}, 1.0 ~1.75
83 1600, 1477 (54,m), 2.45~2.8 (4H,m), 7.05 (1H,d),
8.33(1H,d), 8.35(1H,d)
2880~3030, | 1.00(3H,d), 1.23(3H,t),1.6~2.2 (4H,
64 1600, 1468 m, 2.5 ~2.8(4H.m), 5.2~5.6(2H,m),
7.05(1H,d), 8.32(1H,d), 8.36 (1H,s)
2880~2970, | 0.76(3H,s), O. 82(3H,d). 0.86 (3H.t),
§5 1598, 1494 1.22(34,t), 1.0 ~1.8(104,m), 2.5 ~
2.8 (4H,m) , 7 05 (1H,d), 8.33(1H.d),
8§.36 (LH,s)
2800~3090, |0.75~1.0(9H,m), 1.24(3H,t), 1.0~
§6 1610, 1504 1.8 (10H,m), 2.5 ~2.8(d4H,m), 7.05

(1H,d), 8.33(1H,d), 8.36(1H,s)
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Table 4 (continued)

(4H,m), 2.95 ~3.3(1H,m), 8.20

Infrared =1 2
Example absorption Proton nuclear magnetic
spectrum resonance spectrum
(em™1) (ppm)
2870~3050, |0.8 ~0.92(%H,m), 1.24(3H4,t), 1.0 ~
67 1596, 1490 1.8(12H,m), 2.5 ~2.8{(4H,m), 7.04
(1H,d), 8.33(1H,d), 8.36(1H,s)
2900~3060, | 0.88(3H,s), 0.92(3H,d), 1.29(6H,d),
68 1612, 1481 1.0 ~1.7(7H,m), 2.81(2H,t), 3.0~
3.4(1H,m), 7.02(1H,d), 8.30(1H,d),
8.47 (1H,s)
2880~2960, | 0.89(9H,s), 0.92(3H,d), 1.16(6H,t),
69 1588, 1467 1.0 ~1.7(7H,m), 2.65(4H,q), 8.22
(2H,s)
2900~3080, | 0.80(6H,t), 1.20(3H,d), 1.22(3H,t),
70 1603, 1500 1.0 ~1.7(114,m), 2.67(2H,q), 2.8 ~
3.1 (1H,m), 7.09(1H,d), 8.35(1H,s),
8.37(1H,4d)
2910~~3000, | 0.89(9H,s), 0.99(3H,d), 1.1 ~1.7
71 1605, 1490 (11H,m), 1.24(3H,t), 2.5~2.8(6H,m),
8.20(2H,s)
2870~3060, | 0.84(6H,t), 1.24(3H,t), 1.1 ~1.8
72 1598, 1492 (11H,m), 2.5~2.8 (4H,m), 7.05(1H,d),
8.33(1H,d), 8.36 (1H,s)
2900~3080, | 0.84(6H,t), 0.95(3H,d), 1.24(3H,t),
73 1608, 1502 1.1 ~1.8(10H,m), 2.5 ~2.8(4H,m),
7.04(1H,d), 8.32(1H.d), 8.35(1H,s)
2890~3070, | 0.89(9H,s), 0.91(3H4,d), 1.23(34,t),
74 1603, 1478 1.0 ~1.7(94,m), 2.62(2H,t), 2.66
(2H,q), 7.04(1H,d), 8.32(1H,d), 8.35
(1H,s)
2900~3060, | 0.89(9H,s), 0.91(3H,d), 1.25(3H.t),
75 1599, 1480 1.29(6H.d), 1.1 ~1.6(7H.m), 2.5~
2.
(

8
1H,s), 8.33(lH,s)
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Table 4 (continued)

Infrared *! . x2
Exzamplé | absorption Proton nuclear magnetic
spectrum resonance spectrum
Cem—1) {ppm)
CI
2900~3000, | 0.96(3H,t), 0.98(3H.t), 1.23(3H.¢t),
76 1608, 1500 1.4 ~2.3(6H,m), 2.45 ~2.8(4H,m),
5.1 ~5.4(1H,m), 7.04(1H,d), 8.32
(1H,d), 8.35(1H,s)
2860~12840, | 0.83(3H.d), 1.23(3H,t), 0.9 ~1.3
77 1592 (16H.m), 2.27(3H,s)., 2.5~2.8 (44, m ,
8.19(2H,s)
9900~3060, | 1.23(3H,t), 0.9 ~2.2(13H,m), 2.27
78 1601, 1472 (34,s), 2.5 ~2.8(4H,m), 8.18(1H,s),
8.21(1H,s)
2900~2950, | 1.23(3H.t), 1.1 ~1.8(25H,m), 2.5 ~
79 1601, 1495 2.8 (4H,m), 7.04(1H,d), 8.32(1H,d),
8.35(lH,s)
2870~12950, | 1.23(34,t), 1.1 ~1.8(27H,m), 2.5 ~
80 1601, 1496 2.8 (4H,m), 7.04(1H,d), 8.32(1H,d),
8.35(1H,s)
2890~3070, | 0.77(3H.s), 0.81(6H,s), 1.24(3H,t),
81 1601, 1486 1.0 ~2.1(128,m), 2.5 ~2.8(4H,m),
7.05(14,d), 8.31(1H,d), 8.35(1H,s)
" 2860~3050, {1.0 ~1.8(26H,m), 2.5 ~2.8(4H.m),
1598, 1492 7.03(1H,d), 8.32(1H.d), 8.35(lH,s)
2910~3080, |1.24(3H,t), 1. 3 ~1.9(19H,m), 2.5 ~
83 1608, 1502 2.8 (4H,m), 7.05(1H,d), 8.32(1H,d),
8.35(1H,s)
2890~3070, | 0.84(3H,d), 0.88(3H,s), 0.30(3H,s),
84 1598, 1496 1.23(3H,t), 1.1 ~1.8(14H,m), 2.61
(2H,t), 2.65(2H,q), 7.03(1H,d), 8.32
(lH,d). 8.35(1H,s)
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Table 4 (continued)

Infrared Proton nuclear magnetic "2
Example absorption resonance spectrmin
Spectrm(cg_:] ) (ppm)
2860~3050, | 1.23(3H.t), 1.0 ~1.8(1%H,m), 2.61
85 1598, 1496 (2H,t), 2.65(2H,q), 7.03(1H,d), 8.32
(1H,d), 8.35(1H,s)
2870~3070, | 1.23(3H.t), 1.0 ~1.8(21H,m), 2.61
86 1602, 1500 (2H,t), 2.65(2H.,q), 7.03(1H,d), 8.32
(1H,d), 8.35(1H,s)
7890~2990, | 1.23(3H,t), 1.61(3H,s), 1.69(3H,s),
87 1610, 1500 1.3 ~2.2(64,m), 2.5~2.8(4H4.m), 5.0
~5.25(iH,m), 7.03(1H.d), 8.33(LH,
d), 8.35(1H,s)
2830~3000, [0.90(3H,t), 1.23(3H,t), 1.0 ~12.1
88 1612, 1502 (10H,m), 2.5~2.9(4H,m), 3.3~3.6
(44,m), 7.05(LH,d), 8.33(1H,d), 8.38
(1H,s)
2900~3070, | 0.97(6H,d), 1.21(3H,¢t), 1.6 ~2.1
89 1500 (3H.m), 2.4 ~2.9(8H.m , 7.14(lH,4d),
8.29(1H,d), 8.35(1H,s)
2890~3080, | 0.94(6H,d), 1.21(3H,t), 1.24(3H.d),
30 1601, 1498 1.5 ~2.1(34,m), 2.37(24,d), 2.70
(2H,t), 3.0 ~3.4(1H,m), 7.20(1H,d),
8.34(1H,d), 8.34(1H,s)
2860~3060, | 1.22(3H,t),1.5~2.4(6H,m), 2.4~2.9
81 1602, 1500 (4H.m) ,3.6~4.2(4H,m), 4.54 (1H,brs),
7.04(1H,d), 8.30(1H.4). 8.33(IH,s)
2850~3050, | 1.22(3H,t), 1.55(3H,s), L.7 ~2.1
992 1604, 1501 (6H.m), 2.6 ~2.9(8H,m), 7.15(14,d),
8.30(1H,d), 8.35(1H,s)
2890~2980, | 1.19(9H,s), 1.24(3H,t), 1.7 ~2.0
93 1596, 1484 (28,m), 2.5 ~2.8(4H,m), 3.38(2H,t),
7.08(1H,d), 8.33(1H,d), 8.36(LlH,s)
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Table 4 (continued)

Infrared =1 =2
mramete| 000 | Tesonsnce spectrm
(em~1) (ppm)
27860~12940, |1.23(34,t), 1.1 ~7.1(138,m), 2.5 ~
94 1597, 1494 7.9 (48, m), 3.0~3.4(1H,m), 3.47
(2H,t), 7.06(3H,d), 8.33(1H,d), 8.38
(1H,s)
1820~3080, | 0.88(3H,s), 0.94(3H,d), 1.23 (3H,t) .,
95 1604, 1480 1.1 ~1.8(30,m), 2.5~2.8(4H.m),
3.9 ~3.53(4H,m), 7.05(1H,d), 8.32
(14.d), 8.36(LH,s)
2900~3070, | 0.8 ~1,0(1H,m), 1.15(3H,s), 1.23
96 1614, 1503 (3H.t), 1.29(3K,d), 1.33(3H,s), 1.0
~1.8{3H,m), 2.5~2.8(4H.m), 7.04
(1H.d), 8.32(1H,d), 8.35(1H,s)
2860~3030, |1.22(3H,t), 1.2 ~1.9(128,m, 2.5 ~
97 1604, 1498 2.8 (4H,m), 3.1~3.5 (2H.m), 3.8~4.1
(1H.m), 7.03(1H.d), 8.31(1H,d), 8.34
(1H,s)
2830~73080, |0.88(3H,t), 1.23(3H,t), 1.1 ~1.7
98 1608, 1497 (8H,m), 1.8 ~2.1(2H, m) 2.5~12.9
(4H,m), 3.4 ~3.6(4H,m) ., 9(4H s),
7.06 (18,d), 8.32(1H.d), 8.35(1H, s)
9830~3000, |1.21(3H,t), 1.23Q3H.t), 1.7 ~17.1
99 1608, 1500 (2H,m), 2.67(28,9), 9.71(2H,t), 3.43
(2H.t), 3.48(2H,t), 7.06(LH.d), 8.33
(14,d), 8.36 (1H,d)
2900~73040, | 0.85(3H,d), 0.88(3H,d), 1.10(34,s),
100 | 1602, 1500 1.95 (3H.t), 1.4 ~1.6 (34, m), 1.7~
o(2H.m), 2.73(2H,q), 3.0~3.3
(3% ,m) ., 7.08(1H,d), 8.36 (14.4d),
8.37 (14,s)
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Table 4 (continued)

Infrared =1 2
Example absorption Proton nuclear magnetic
spectrum resonance spectrum
) (ppm)
2890~2980, | 0.93(6H,d), 1.23(3H,d), 1.8 ~2.0
101 | 1592, 1473 (3H.m), 2.29(3H,s), 2.67(2H,q), 2.71
(2H,t), 3.201(2H,d), 3.47(2H,t), 8.18
(1H,s), 8.22(lH,s)
2990~3080, | 1.23(3H,t), 1.34(3H,s), 1.2 ~1.4
102 | 1603, 1500 (2H,m), 1.5 ~1.9(4H,m), 2.5~12.8
(4H,m), 7.07(1H,d), 8.34(1H,d), 8.37
(1H,s)
2900~3080, | 1.12(3H,s), 1.26(3H.t), 1.33(3H,s),
103 | 1614, 1503 1.1 ~1.4(1H,m), 1.6~1.9(2H,m),
2.5 ~2.9(4H,m), 7.06(LH,d), 8.36
(1H,d), 8.39(1H,s)

2880~12980,
104 | 1388, 1490

2900~3000,
105 1605, 1500

1.24(34,t), 1.7 ~2.0
(4H,m) , 3.35 ~3.7

2.8
14,d), 8.33(1H.4), 8.37

106 | 1607, 1503 (44,m), 3.38(2H,t), 3.6~3.9

1
(
(
(
2000~3080, | 1.15(3#,t), 1.1 ~2.1(124,m), 2.5 ~
2
(1H,m), 7.08(1H,d), 8.33(1H,d), 8.38
(

8
H
H
2880~3080, | 1.2
107 | 1606, 1496 2.8 (4H,m), 3.3~3.6(3H,m), 7.06
(1H,d), 8.32(1H.d), 8.35(1H,s)

A

8

H

H

2900~3060,
108 | 1603, 1500

3(3H,t), 1.4 ~2.0(10H,m), 2.5 ~
(4H,m), 3.40(2H,t), 3.8~4.0
,m), 7.05(1H,d), 8.33(1H,d), 8.36

%] by the potassium bromide disc method

*1 internal standard: tetramethyl silane

Examples 109 to 111.

An alcoholic compound in a specified amount as indicated in Table 5 was admixed with 4 ml of 85%
sulfuric acid and heated at 100° C for 2 hours. After cooling, water was added and it was converted alkaline
with sodium carbonate followed by extraction with ethyl acetate. Thereafter, the ethyl acetate layer was
dried over anhydrous sodium sulfate followed by removal of the solvent by distiliation under reduced
pressure to give a compound. The structural formulas, yields, analytical results and the like of the thus
obtained compounds are shown in Tables 5 and 6.
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Examples 112 to 114.
In Example 109, a compound was obtained by conducting the same procedure as in Example 109

excepting the use of the alcoholic compound indicated in Tables 7 and 8. The structural formulas, yields
and the like of the thus obtained compounds are shown in Tables 7 and 8.
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Table 8

Infrared *! x2
Example | absorption Proton nuclear magnetic
spectrum resonance spectrum

(cm™1) (ppm)

2680~3060, | 0.74(3H,t), 1.17(34,t),

112 | 1537, 1435 0.9 ~1.6(4H,m), 1.81(3H,s),
1.86(3H,s), 1.6 ~1.9(2H,m),
2.55(2H,q), 6.91(1H.d).
8.32(1H.d), 8.44(1H,s)

2870~12980, 0.88(3H,t), 1.0 ~1.6(21H,m),
113 1660, 1600, 1.90(3H,d), 1.9 ~2.2(2H4,0),
1497 2.59(2H.q), 6.19(1H,brs),
6.99(14,d), 8.35(lH,d),

2880~3100, | 0.88(9H,s), 0.30(3H,d),

114 | 1837, 1596, | 1.0 ~1.8(7H,m), 2.63(2H,t),
1475 5.39(1H,dd), 5.68 (1H,dd),
6§.90(1H,dd), 7.04 (1H,d),
8.36(1H,d), 8.60(LH,s)

%] by the potassium bromide disc method

*? internal standard: tetramethyl silane

Example 115.

The compound obtained in Example 2 was reacted with oxalic acid to give an oxalic acid salt of 3-ethyl-
4-(3,5,5-trimethylhexyl) pyridine. This compound had a melting point of 101.6 to 103.2 C.

Example 116.

The compound obtained in Example 14 was reacted with hydrogen chloride to give a hydrochloric acid
salt of 3-ethyl-4-(5,5-dimethylhexyl) pyridine. This compound had a melting point of 184.6 to 185.2 °C.
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Examples 117 to 121.

into a 100 ml three-necked flask were introduced 3.27 g (15.8 mM) of 1-(3-ethyl-4-pyridyl)-5-hexanol
and 3 ml of thionyl chloride weré added thereto dropwise while it was agitated under chilling with ice.
Agitation was performed for 1 hour under chilling with ice and agitation was then performed for 30 minutes
at room temperature followed by the addition of toluene and removal of toluene and excess of thiony!
chioride by distillation under reduced pressure. The residue was admixed with water and, after conversion
into alkalinity with sodium carbonate, extracted with ethyl acetate. After drying’over anhydrous sodium
sulfate, ethyl acetate was distilled off and purification was conducted by silica gel column chromatography
to give 0.57 g (yield 16%) of an oily compound. compounds of Examples 118 to 121 were obtained in the
same manner. The structural formulas, yields and the like of the thus obtained compounds are shown in
Tables 9 and 10.
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Table 10

Infrared =! ) =2
Example absorption Proton nuclear magnetic

spectrum (cm~1] resonance spectrum
(ppm)

2800~13000, 1.21(3H,t), 1.49(3H.4d).
117 | 1610, 1504 1.4 ~1.9(6H,m), 2.55 ~2.85
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50

7.13 (14,4},
8.29 (LH,d),

2890~2880, 0.91(3H,t),
118 1600, 14487 1.31(34,d),

1880~3060,
113 1600, 1433

89 (34H,d),

22 (38.t),

.3 ~12.8(48,m),
H

f

2880~3060, 0.90(3H,t),

120 | 1600, 1498 1.3 ~2.0(10H,m),
(4H,m), 3.8 ~4.1(1H,m),
8.33(14,d),

7.06(LH,d),
8.37(1H,s)

2830~12960,

1.23 (34, 1),
121 | 1611, 1507 2.
(
(

%] by the potassium bromide disc method

%] internal standard: tetramethyl silane

(dH,m), 3.9 ~4.3(14,m),
8.29 (14,d),
8.34 (1H,s)

1.24(34,t),
1.3 ~1.8(6H,m),
2.5 ~2.9(4H,m), 3.2~13.53
(1H,m), 4.06(LH,td),

(1H,d), 8.40(1H,d), 8.41(1H,s)

0.92(3H,4d).

1.4 ~2.0(TH,m),
3.7~4.2
1H,m), 7.05(1H,d),
1H,d), 8.37(1H,s)

1.23 (3H,t),
2.5 ~2.8

2 1.3 ~2.0(L5H,m),
3 ~2.8(4H,m), 3.6~4.0
H,m), 7.06(1H,d),
H

.d), 8.36(LH,s)

Examples 122 to 130.

Into a 100 mi three-necked flask were introduced 0.15 g (3.6 m moles) of 60% sodium hydride and 10
ml of dimethy! formamide and, under an atmosphere of nitrogen, a dimethyl formamide solution of 0.50 g
(3.6 m moles) of 3-ethyl-4-hydroxymethy! pyridine and a dimethyl formamide solution of 0.76 g (3.6 m
moles) of 3,5,5-trimethylhexyl bromide were added dropwise thereto. After agitation for 3.5 hours at room
temperature, the reaction mixture was poured into ice water and extracted with ethyl ether. The ethyl ether
layer was washed with saturated aqueous solution of sodium chloride followed by drying over anhydrous
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sodium sulfate. The solvent was removed by distillation under reduced pressure followed by purification by

(vield 52%) of an oily material. Compounds of Examples

123 to 130 were obtained in the same manner. The structural formulas

the silica gel column chromatography to give 0.5 g
obtained compounds are shown in Tabies 11 and 12.

, vields and the like of the thus
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Tgble 12
I])anrare‘d "l Proton nuclear magnetic 2
Eﬁxa:'nple absorption =13 resonance spectrum
spectrum (cg; (ppm)
9880~2970, | 0.80(%H,s), 0.94(3H,d), 1.23(3H,t). 1.1~
122 | 1600, 1473 1.8(5H,m), 2.64 (2H,q), 3.54 (2H,t), 4.51
(28,s), 7.33(1H,d),.8.40 (1H,s),8.43(1H,d)
2900~3110, | 1.24(3H,t), 2.64(2H,q), 4.08(2H,dt),
123 | 1663, 1612, |4.55(2H,s),5.1~5.5(2H,m) ,5.75~6.2(1H,
1500 m, 7.35(1H,d), 8.41(1H,s), 8.44(1H,d)
2900~3050, | 0.91(%H,s), 1.01(3H,d), 1.24(3H,t),
124 | 1608, 1481 1.1 ~1.4(2H,m), 1.7~2.0(lH,m), 2.64
(2H,q), 3.1 ~3.5(2H,m), 4.51(1H,s),
7.34(1H,d) .8.40(1H,s), 8.43 (1H,d)
9880~73020, | 1.22(9H,s), 1.23(3H,t), 2.65(2H,q), 3.53
125 | 1800 ~3.7(4H,m), 4.62(2H,s), 7.37(1H,d).
8.40 (1H.s), 8:43(1H,d)
2890~3040, | 0.94(9H,s), 1.24(3H,t), 1.60(2H,t),
126 | 1606, 1478 2.64(2H,q), 3.59(2H,t), 4.51(2H,s),
7.33(1H,d), 8.40(1H,s), 8.43(1H,d)
2810~3050, | 0.90(6H,d), 1.24(3H,t),1.1~1.85(5H,m),
127 | 1802 2.64(2H,q), 3.51(2H,t), 4.52(2H,s),
7.32(1H,d), 8.43(1H,d), 8.46(1H,s)
2810~3040, | 0.88(6H,d), 1.23(3H,t), 1.3 ~1.8(3H,m),
128 | 1600, 1587 2.68(2H,q), 2.89(2H,t), 3.45(2H.t), 3.83
(24,t), 7.09(1H,d), 8.34(1H.d), 8.37
(1H,s)
2880~3050, | 1.23(3H.t).1.4~1.9(11H,m), 2.69(2H,q),
129 | 1608, 1500 2.89(2H,t), 3.23(2H,d), 3.82(2H,t), 7.10
(1H.d), 8.34(1H,d), 8.37(1H,s)
9890~13000, | 1.25(3H,t), 1.39(3H,d).0.8~1.9(11H,m),
130 | 1608, 1500 2.66 (2H,q). 3.06(2H.d), 4.59(iH.q), 7.33
(1H,d), 8.38(1H,s), 8.44(1H,d)

*] by the potassium bromide disc method

%9 internal standard: tetramethyl silane

Examples 131 and 132,

Into a 100 ml three-necked flask were introduced 0.64 g (16.1 m moles) of 60% sodium hydride and 10
ml of dimethyl formamide and, under an atmosphere of nitrogen, a dimethyl formamide solution of 2.10 g
(16.1 m moles) of 2,4,4-trimethyl pentanol and a dimethyl formamide solution of 3.00 g (16.1 m moles) of 4-
bromo-3-ethyl pyridine were added dropwise thereto. After agitation for 1.5 hours at 100" ¢, the reaction
mixture was poured into ice water and extracted with ethyl acetate. The ethyl acetate layer was washed with
a saturated aqueous solution of sodium chioride followed by drying over anhydrous sodium sulfate. After
removal of the solvent by distillation under reduced pressure, purification was performed by the silica gel
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.0%) of an oily material. The compound of Example 132

column chromatography to give 0.64 g (yield 17

yields and the like of the thus obtained

was obtained in the same manner. The structural formulas,

compounds are shown in Tables 13 and 14.
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Table 14
. Infrared x 1 _ ] <2
absorption Proton nuclear magnetic
Example spectrum resonance spectrum
(ca” ) (ppm)

2900~ 3060, 0.95(9H,s), 1.03(3H,d),
131 1602, 1511 1.13(30,t), 1.0 ~ 1.8
(24,m), 1.9 ~2.2(14,m),
2.63(2H,q), 3.6 ~ 3.9
(2H,m), 6.89(1H;d), 8.25
(LH,s), 8.32(1H,d)

2900~ 3060, 0.91(9H,s), 1.00(3H,d).
132 | 1805, 1513 1.20(3H,t), 1.1 ~1.9
(5H,m), 2.82(2H,q), 4.03
(2H,t), 6.73(1H,d), 8.25
(LH,s), 8.32(1H,d)

%1 by the potassium bromide disz method

*2 internal standard: tetramethyl silane

Examples 133 to 140.

into a 100 ml eggplant-like flask were taken 10 ml of n-butanol to which 75 mg (3.26 m moles) of
sodium were added and dissolved followed by the addition of 0.5 g (2.72 m moles) of 1-chloro-3-(3-ethyl-4-
pyridyl) propane and heating under reflux for 3 hours. After completion of the reaction, water was added
and the solvent was removed by distillation under reduced pressure followed by extraction with ethyl
acetate. The ethyl acetate layer was washed twice with 30 mi of a 5% hydrochloric acid and the aqueous
solution was rendered alkaline with sodium carbonate followed by exiraction with diethy! ether and washing
with a saturated aqueous solution of sodium chloride followed by drying over anhydrous sodium sulfate.
After removal of the solvent by distillation under reduced pressure, purification was performed by the silica
gel column chromatography to give 0.6 g (yield 99.6%) of an oily compound. The compounds of Examples
134 to 140 were obtained in the same manner. The structural formulas, yields and the like of the thus
obtained compounds are shown in Tables 15 and 16.
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Table 16
' Infrared 'x1 z2
Example absorption Proton nuclear magnetic
spectrum resonance spectrum
(cm™!) (ppm)
2820~2980, | 0.93(3H,t), 1.25(3H,t),1.1~2.0(8H,m),
133 | 1603, 1494 2.5 ~2.8(4H,m), 3.3~3.8(4H,m), 7.06
(1H,d), 8.33(1H,d), 8.36(1H,d)
2890~3100, |0.93(3H,t), 1.23(3H,t), 1.4 ~2.0(4H4,m),
134 | 1604, 1500 2.5 ~2.8(4Hm), 3.39(2H,t), 3.45(2H4.1),
7.07(1H,d), 8.33(1H,d), 8.37(1H,s)
2900~3000, | 0.93(9H,s), 1.23(3H,t), 1.7 ~2.1(2H4.m),
135 | 1608, 1500 2.55~2.85(4H,m),3.07 (2H,s), 3.44 (24,¢t),
7.06(1H,d), 8.33(1H,d), 8.36(lH,s)
2820~3040, | 0.92(6H,d), 1.23(3H,t),1.4~2.0(5H,m),
136 | 1604, 1499 2.70(2H,q) ,2.7L(2H,t) ,3.44 (4H,t),
7.06(1H,d).8.33(1H,d), 8.36(1H,s)
2900~3050, | 0.87(3H,t), 1.13(3H.d), 1.23(3H.t). 1.3
137 | 1606, 1500 ~72.0(6H.m), 2.5~2.8(4H,m), 3.2~13.7
(3H,m)", 7.06(1H,d),8.33(1H,d),8.36(1H,s)
2870~3060, | 1.14(6H,d), 1.23(3H,t), 1.55~1.9(4H,m),
138 | 1597, 1488 2.62(24,t), 2.66 (2H.q), 3.4 ~3.7(3H,m),
7.05(1H,d), 8.32 (1H,d), 8.35(l1H,s)
2810~2980, | 0.89(6H,t), 1.23(3H,t).,1.2~1.55(4H,m),
139 | 1600, 1496 1.7 ~2.0(3Hm), 2.5~2.8(4H,m), 3.35
' (2H,d), 3.43(2H,t), 7.06(1H,d), 8.33
(1H,d), 8.36(1H,s)
2800~2960, | 1.91(3H,d), 0.95(3H,t),1.23 (3H,t), 1.4~
140 | 1597, 1488 2.0(3H,m), 2.67(2H,q), 2.72(2H,%t), 3.23
(2H,d), 3.43(2H,t), 7.06(LH,d), 8.33
(14,d), 8.36(lH.s)

%] by the potassium bromide dist method

*? internal standard: tetramethyl silane

Examples 141 to 143.

Into a 100 ml three-necked flask were introduced 0.19 g (4.7 m moles) of 80% sodium hydride and 10
ml of dimethyl formanide and, under an atmosphere of nitrogen, a dimethyl formamide solution of 0.70 g
(4.3 m moles) of 3-ethyl-4-pyridyl methyl ketone oxime and a dimethyl formamide solution of 0.97 g (4.7 m
moles) of 3,5,5-trimethylhexyl bromide were added dropwise thereto. After agitation for 1 hour at 100 °C,
the reaction mixture was poured into ice water and extracted with ethyl acetate. The ethyl acetate layer was
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washed with a saturated aqueous solution of sodium chloride followed by drying over anhydrous sodium
sulfate. After removal of the solvent by distillation under reduced pressure, purification was performed by
_the silica gel column chromatography to obtain 0.97 g (yield 64.0%) of an oily material. The compounds of

Examples 142 and 143 were obtained in the same manner. The structural formulas, yields and the like of
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the thus obtained compounds are shown in Tables 17 and 18.
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Table 18

Infrared -x1 Proton clea a. ti *2
absorption on nu T magnetic

(o}
spectrum resonance spectrum

(cm=1) (pom)

Example

2800~12580, 0.91(9H,s), 0,98(3H,d),
141 1600, 1478 1.23(3H,t), 1.3 ~1.8(5H,m),
2.18(3H,s), 2.75(2H,q),

(

(

4.20(2H,t), 7.10(1H,d),
8.44(1H,d), 8.43(1H,s)
2890~3100, | L.16(3H.t), 1.78(3H,s),
142 | 1588, 1502 2.63(24,q), 3.49(24,s),
5.11(2H,s), 6.98(1H,d),
7.34(5H,s), 8.35(1H,d),
8.38 (1H,s)

2910~13000, 1.21(3H,t), 1.23(3H,d),
143 1608, 1502, 1.2 ~2.2(10H.,m), 2.3 ~2.9
(6H,m), 3.3 ~4.3(1H,nm),
TH(IH,d), 8.27 (1H,d),
8.33(1H,s)

x] by the potassium bromide dis¢ method

%) internal standard: tetramethyl silane

Example 144.

into a 100 ml three-necked flask were introduced 1.53 g (5.8 m moles) of triphenyl phosphine and 15
mil of acetonitrile and an acetonitrile solution of 0.35 ml (6.9 m moles) of bromine was added thereto and
further an acetonitrile solution of 1.1 g (5.3 m moles) of 6-(3-ethyl-4-pyridy!) 2-hexanol was added dropw;se
After agitation for 1 hour at room temperature, the reaction was completed by heating up to 60 °C. This
was admixed with a 10% aqueous solution of sodium hydroxide, extracted with hexane and dried over
anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure to give 1.27 g of
an oily material. This was purified by the silica gel column chromatography to give 0.96 g (yield 66.9%) of
oily 1-(3-ethyl-4-pyridyl)-5-bromohexane. The structural formula, IR and NMR are shown below.
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Br

O

IR: 2890 to 3050, 1602, 1500
NMR: 1.24 (3H, 1), 1.71 (3N, d), 1.5 to 2.0 (6H, m), 2.5 to 2.8 (4H, m), 3.95 io 4.45 (1H, m), 7.04 (1H,
d), 8.33 (1H, d), 8.36 (1H, s)

Example 145.

Into a 100 mi three-necked flask were introduced 1.1 g (5.3 m moles) of B6-(3-ethyl-4-pyridy!) 2-hexanol
and 20 mi of diethyl ether and, under an atmosphere of nitrogen, a diethyl ether solution of 27 g (6.3 m
moles) of hexafluoropropene diethyl amine was added dropwise thereto. The reaction was completed by
agitating for 2 hours under chilling with ice. The reaction mixture was poured into ice water, admixed with
sodium hydrogen carbonate, extracted with ethyl acetate and washed with a saturated aqueous solution of
sodium chioride followed by drying over anhydrous sodium sulfate. The solvent was removed by distillation
under reduced pressure to give 0.82 g of an oily material. This was purified by the silica gel column
chromatography to give 0.54 g (yield 48.6%) of oily 1-(3-ethyl-4-pyridyl)-5-fluorohexane. The structural
formula, IR and NMR are shown below.

O

IR; 2900 to 3090, 1610, 1508
NMR:  1.23 (3N, 1), 1.32 (3H, 4d), 1.25 to 1.9 (BN, m), 2.5 to 2.8 (4H, m), 4.2 to 5.1 (1H, m), 7.04 (1H,
d), 8.33 (1H, s), 8.36 (1H, 5)

Example 146.

Into a 100 ml eggplant-formed flask were taken 5 mi of neopenty! alcohol and 96 mg (4.17 m moles) of
sodiumn were added thereto and dissolved followed by the addition of 370 mg (2.78 m moles) of 3-ethyi-4-
vinyl pyridine and heating under reflux for 6 hours. After completion of the reaction, water was added and
the solvent was removed by distillation under reduced pressure followed by exiraction with ethyl acetate.
The ethyl acetate layer was washed twice with 20 mi of a 5% hydrochloric acid and the aqueous solution
was rendered alkaline with sodium carbonate followed by extraction with diethyl ether and washing with a
saturated aqueous solution of sodium chloride fcllowed by drying over anhydrous sodium sulfate. The
solvent was removed by distillation under reduced pressure followed by purification by the silica gel column
chromatography to give 270 mg (yield 44.0%) of oily 1-(3-ethyl-4-pyridyl)-2-(2,2-dimethylpropyloxy) ethane.
The structural formula, IR and NMR are shown below.

XN g ANAD)

IR: 2900 to 2990, 1608, 1500
NMR: 0.87 (9H, s), 1.24 (3H, 1), 2.70 (2H, ), 2.89 (2H, 1), 3.06 (2H, s), 3.63 (2H, t), 7.12 (1H, d), 8.33
(1H, d), 8.36 (1H, s)
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Example 147.

Ten mi of methylene chioride were admixed with 0.95 g (7.8 m moles) of 4-amino-3-ethyl pyridine and
0.79 g (7.8 m moles) of triethyl amine and, with agitation under chilling with ice, a methylene chloride
solution of 1.24 g (7.0 m moles) of 3,5,5-trimethyl hexanoic acid chloride was added dropwise. Agitation for
2 hours at room temperature was followed by heating under reflux for 2 hours. Methylene chloride was
removed by distillation under reduced pressure followed by the addition of an aqueous solution of sodium
hydroxide and exiraction with ethyl ether. The ethyl ether layer was washed twice with 30 ml of a 5%
hydrochloric acid and the aqueous solution was rendered alkaline with sodium carbonate followed by
extraction with ethyl ether and washing with a saturated aqueous solution of sodium chloride followed by
drying over anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure
followed by purification by the silica gel column chromatography to give 0.54 g (yield 29.0%) of oily N-(3-
methyl-4-pyridyl)-3,5,5-trimethyl hexanoic acid amide. The structural formula, IR and NMR are shown below.

XY\ﬁ-NH ON

0

IR: 3350, 2900 to 3110, 1690, 1594
NMR:  0.93 (9H, s), 1.05 (3H, d), 1.28 (3H, 1), 1.1 to 1.4 (2H, m), 2.0 to 2.3 (1H, m), 2.32 (2H, 1), 2.62
(2H, g), 0.14 (1H, d), 0.37 (1H, s), 8.40 (1H, d)

Example 148.

Into a 100 ml three-necked flask were introduced 0.36 g (8.9 m moles) of 60% sodium hydride and 10
ml of dimethy! formamide and, under an atmosphere of nitrogen, a dimethyl formamide solution of 1.95 g
(7.4 m moles) of N-(3-methyl-4-pyridyl)-3,5,5-trimethyl hexanoic acid amide and a dimethyl formamide
solution of 1.27 g (8.9 m moles) of methyl iodide were added dropwise thereto. After agitation for 1.5 hours
at room temperature, the reaction mixture was poured into ice water and extracted with ethyl acetate. The
ethyl acetate layer was washed with a saturated aqueous solution of sodium chioride followed by drying
over anhydrous sodium sulfate. The solvent was removed by distillation under reduced pressure followed
by purification by the silica gel column chromatography to give 0.57 g (yield 28.0%) of oily N-methyl-N=(3-
ethyl-4-pyridyl)-3,5,5-trimethyl hexanoic acid amide. The structural formula, IR and NMR are shown below.

XYYI“,J ON

0

IR 2900 to 3050, 1678, 1600, 1507
NMR:  0.84 (9H, s), 0.89 (3H, d), 0.8 to 1.1 (3H, m), 1.28 (3H, 1), 1.9 to 2.2 (3H, m), 2.61 (2H, q), 3.20
(3H, 1), 7.03 (1H, d), 8.53 (1H, d), 8.64 (1H, s)

Example 149.

Into a 100 ml three-necked flask were introduced 0.22 g (9.1 m moles) of magnesium and 10 ml of
ethyl ether and, under an atmosphere of nitrogen, an ethyl ether solution of 1.88 g (9.1 m moles) of 3,5,5-
trimethylhexy! bromide was added dropwise thereto and, after heating for 2.5 hours under reflux, a benzene
solution of 1.0 g (7.6 m moles) of 3-ethyl-4-cyano pyridine was added dropwise at room temperature and
heated for 8 hours under reflux. The reaction mixture was admixed with a 5% aqueous solution of
ammonium chloride and extracted with ethyl acetate. After removal of the solvent by distillation under
reduced pressure, 20 ml of a 6-normal aqueous solution of hydrochloric acid were added and heated for 2
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hours under reflux. The aqueous layer obtained by the extraction of the reaction mixture with ethyl acetate
was rendered alkaline with sodium carbonate followed by extraction with ethyl ether and washed with a
saturated aqueous solution of sodium chioride followed by drying over anhydrous sodium sulfate. The
solvent was removed by distillation under reduced pressure followed by purification by the silica gel column
chromatography to give 0.20 g (yield 10.0%) of oily 3-ethyl-4-pyridyl 3,5,5-trimethylhexyl ketone. The
structural formula, IR and NMR are shown below.

NO

l
0

IR: 2900 to 3060, 1715, 1602, 1480
NMR: 0.84 (9H, s), 0.92 (3H, d), 1.23 (3H, 1), 1.1 to 1.8 (5H, m), 2.5 to 3.0 (4H, m), 7.30 (1H, d), 8.56

(1H, d), 8.58 (1H, s)

Example 150.

Under an atmosphere of nitrogen, 0.25 g (6.5 m moles) of aluminum hydride was added to 10 ml of
ethyl ether and, under agitation at room temperature, an ethyl ether solution of 1.28 g (4.9 m moles) of N-
(3-ethyl-4-pyridyl)-3,5,5-trimethy! hexanoic acid amide was added dropwise. After heating for 3 hours under
reflux, the reaction mixture was poured into ice water and the ethyl ether solution was washed with a
saturated aqueous solution of sodium chloride followed by drying over anhydrous sodium sulfate. The
solvent was removed by distillation under reduced pressure followed by purification by the silica gel column
chromatography to give 0.34 g (vield 28%) of oily 3-ethyl-4-(3,5,5-trimethylhexylamino) pyridine. The
structural formula, IR and NMR are shown below.

><Y\/NH ON

R: 3300, 2900 to 3060, 1613, 1480
NMR: 0.91 (9H, s), 1.00 (3H, d), 1.24 (3H, 1), 1.1 to 1.8 (3H, m), 2.45 (2H, g), 3.0 to 3.3 (2H, m), 6.44
(1H, d), 8.05 (1H, s), 8.17 (1H, d)

Examples 151 to 158.

The pyridine derivative obtained in the above described example was reacted with a specific acid
shown in Table 19 to give corresponding pyridinium salts. The results are shown in Table 19 together with

the physical properties.
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Table 19

Example Compound Kind of salt Melting point (°C)

151 19 Oxalic acid 82.0-83.6

152 19 Hydrochloric acid 172.6-173.7

153 19 Phosphoric acid 88.2-89,3

154 28 Oxalic acid 80.3-81.3

155 44 Oxalic acid 116.1-117.9

156 46 Hydrochloric acid decomposed at 175°C
7157 46 p-Tolyl sulfonic acid 90.3-91.0

158 52 Oxalic acid 83.8-84.7

Test Example.

A stalk of rice cut in a length of 10 cm was immersed for 1 minutes in a chemical solution of one of the
compounds obtained in the examples (excepting the compound of Example 4) in a concentration of 500
ppm and, after air-drying, put into a test tube containing water, in which larvae (3-periods old) of tobiirounka
were released and kept standing in a thermostatic chamber at 25 * C with a cotton plug.

Atter 7 days of the testing, life or death of the above mentioned larvae was checked to find 100% dead
larvae with each of the compounds obtained in the examples. Comparative Test Example.

In place of the compounds used in Test Example, the same test was undertaken by using:

nBu

s

(CA 65, 10556£, 1966);
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CHa
/-

<:;}}—?HCHZCH-CH2

CHaCH=CH: (CA 85, 32850y, 1976);
t-Bu °

(CA 100, 155997n, 1984); or

(CA 109, 64263, 1988)
N ?HCH:CHz
CH

to find that the % dead larvae was 92%, 90%, 92% and 98%, respectively.

[zg\
ot
)
o
=

Industrial utilizability

The novel pyridine derivatives and salts thereof of the present invention exhibit strong insecticidal-
acaricidal activity. Since they are readily decomposable, in addition, no problems are caused relative to
retentiveness and accumulativeness. Since the structures are different from known chemicals, furthermore,
the activity against pests is also different so that they can be used effectively for the control of the pests of
which a resistive species has appeared. Accordingly, the present invention is useful for the elimination of
the pests on agricultural crops, horticultural crops and the like, control of hygienic pests and the like.

Claims

1. A pyridine derivative represented by the general formula (l)

Rz
N R[ . « e s e s e (I)

RS

[in the formula, R' denotes a straight-chain or branched alky! group of 2 to 20 carbons and the carbons
of the alkyl chain in R' can be substituted with the following substituent groups at any position, in any
number and in any combination where the direction of bonding is also not limitative,

X
-C=
%!
(in which X is a halogen and denotes a fluorine, chlorine, bromine or iodine and X' denotes a hydrogen
or a halogen),
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(in which R* and R5 each denote a hydrogen or an alkyl group of 1 to 4 carbons),

[
-csC-, -0-, -S-, =C-, -N-
14 14 14 I is

(in which R® denotes a hydrogen or an alkyl group of 1 to 4 carbons),

{in which R” denotes a hydrogen or an alkyl group of 1 to 4 carbons) and =N-O-. And, the hydrogen at
the carbon terminal of R! can be replaced with the following substituent group. Cycloalkyl group of 3 to
16 carbons, cycloalkyl group of 3 to 16 carbons substituted by any number of alkyl, alkenyl, alkynyl
groups of 1 to 6 carbons or halogens (incidentally, these cyclic rings can be a bicyclo ring or tricyclo
ring), cycloalkenyl group of 3 to 16 carbons, cycloalkenyl group of 3 to 16 carbons substituted by any
number of alkyl, alkeny!, alkynyl groups of 1 to 6 carbons or halogens (incidentally, these cyclic rings
can be a bicyclo ring or tricyclo ring), cyclic sther and cyclic thioether (a plural number of ethers can
be included), halogen or trinalomethyl group. R? denotes a straight-chain or branched alkyl group,
alkenyl group or alkynyl group of 2 to 6 carbons, cycloalkyl group of 3 to 6 carbons or straight-chain or
branched alky! group, alkenyl group or alkynyl group of 1 to 6 carbons substituted with a cycloalkyl
group of 3 to 6 carbons. Incidentally, however, the total number of carbons in R is at least 4 and R!
and R? are not the same ones. And, a part of R' and R? each can be a methylene group forming a
cyclic structure. In this case, the ring has a size of 4 to 8 carbons. R® denotes a hydrogen or a straight-
chain or branched alkyl group of 1 to 6 carbons.] and a salt thereof.

An insecticidal-acaricidal agent comprising, as an effective ingredient, a pyridine derivative represented
by the general formula ()

R2

=

Rl
ceeeee (T)

RS

[in the formula, R' denotes a straight-chain or branched alkyl group of 2 to 20 carbons and the carbons
of the alkyl chain in R' can be substituted with the following substituent groups at any position, in any
number and in any combination where the direction of bonding is also not limitative,

%
-C-
X'

(in which X is a halogen and denotes a fluorine, chlorine, bromine or iodine and X' denotes a hydrogen
or a halogen,
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RQ
r -
—C=(l:_
RS

(in which R* and R® each denote a hydrogen or an atkyl group of 1 to 4 carbons)

0

-CEC‘-' "O-’ -S—’ —8_' —N_
RE

, (in which R® denotes a hydrogen or an alkyl group of 1 to 4 carbons),

0
i
~N-C-
1'{7

(in which R7 denotes a hydrogen or an alkyl group of 1 to 4 carbons) and =N-0-. And, the hydrogen at
the carbon terminal of R! can be replaced with the following substituent group. Cycloalky!l group of 3 to
16 carbons, cycloalkyl group of 3 to 16 carbons substituted by any number of alkyl, alkenyl, alkyny!
groups of 1 to 6 carbons or halogens (incidentally, these cyclic rings can be a bicyclo ring or tricyclo
ring), cycloalkeny! group of 3 to 16 carbons, cycloalkenyl group of 3 to 16 carbons substituted by any
number of alkyl, alkenyl, alkynyl groups of 1 to 6 carbons or halogens (incidentally, these cyclic rings
can be a bicyclo ring or tricyclo ring), cyclic ether and cyclic thioether (a plural number of ethers can
be included), halogen or trihalomethyl group. R? denotes a straight-chain or branched alkyl group,
alkenyl group or alkynyl group of 2 to 6 carbons, cycloalkyl group of 3 to 6 carbons or straight-chain or
branched alkyl group, alkenyl group or alkynyl group of 1 to 6 carbons substituted with a cycloalkyi
group of 3 to 6 carbons. Incidentally, however, the total number of carbons in R is at least 4 and R’
and R? are not the same ones. And, a part of R' and R? each can be a methylene group forming a
cyclic structure. In this case, the ring has a size of 4 to 8 carbons. R® denotes a hydrogen or a straight-
chain or brnached alky! group of 1 to 6 carbons.] or a salt thereof. ’
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